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The facial nerve passes through the temporal bone and
is the longest nerve that travels in a bony canal with a
complex course and high susceptibility to injury.When
facial nerve becomes swollen from insults such as trau-
ma, inflammation, tumor or iatrogenic injury, its distal
portion can suffer ischemia and degeneration from in-
creased pressure as a result of lack of expansion room in
a rigid bony canal, potentially leading to severe nerve
damage and even necrosis and fibrosis [1]. Facial paraly-
sis can produce significant impact on the patient both
psychologically and in daily life, and should be treated
in a timely manner. Management of peripheral facial
paralysis may involve otolaryngologists, ophthalmolo-
gists, facial plastic surgeons and psychologists [2, 3]. Dur-
ing the acute stage, the treatment is primarily focused on
eliminating the underlying cause. For example, for facial
paralysis secondary to acute otitis media, treatment is
aimed at controlling infection in the middle ear. In
Bell's palsy, oral steroids at early time often lead to good
outcomes [4-7]. When caused by compression from trauma
and fracture, early surgical intervention should be the
treatment of choice [8].
Surgical treatments for facial paralysis include decom-
pression, nerve repair and late stages plastic surgeries [9,
10]. PLA General Hospital Department of Otolaryngolo-
gy Head and Neck Surgery is among the first in China to
provide surgical treatments for peripheral facial paraly-
sis.Over the years, thousands of cases have been treated
by generations of otologic surgeons in our department.
Common etiologies in these cases include Bell's palsy,
trauma, iatrogenic injury, middle ear infection, temporal
bone cholesteatoma and facial nerve tumors.Among meth-
odologies for surgical intervention are facial nerve decom-
pression via mastoid-epitympanum, middle fossa or com-
bined mastoid-middle fossa approaches, end-to-end facial
nerve anastomosis, translocation anastomosis, great auric-
ular nerve grafting and facial-hypoglossal anastomosis,
with good results in most cases [11-14].
Facial nerve decompression
Because the facial nerve passes through the bony facial
nerve canal, swelling of the nerve as a result of inflam-
matory or non-inflammatory edema from various etiolo-
gies can lead to increased pressure within the canal. Sus-
tained high pressure can block axoplasm flow and
growth of regenerated nerve toward facial musculature it
supplies. For this reason, in peripheral facial paralysis
that is unlikely to recover on its own, prompt decompres-
sion is critical. Decompression is used in peripheral facial
paralysis caused by a broad range of etiologies, on the
premises that the continuum of the nerve remains intact
and that nerve injury is less than 1/3 of the nerve main
trunk. Decompression requires opening the bony canal
and nerve sheath to release pressure and reduce compres-
sion on nerve fibers. The goal of decompression is to im-
prove blood circulation and minimize damage to distal
nerve fibers.
Understanding of indications and timing for facial
nerve decompression has gone through a historical evolu-
tion process, along with increasing understanding of
pathogenesis of peripheral facial paralysis. Even today,
there are no universally accepted criteria and further
proof by clinical trials is still needed existing proposals.
In the 1930s, Balance et al conducted decompression of
facial nerve at the stylomastoid foramen and within the
mastoid segment up to 1 cm above the foramen in pa-
tients with Bell's palsy whose facial function had not re-
covered over 3 months. In the 1940s and 1950s, the indi-
cation for decompression was modified to cover patients
whose facial function recovery was less than ideal over
2 months, and the range of decompression was increased
to cover the entire mastoid, pyramidal and tympanic seg-
ments of the facial nerve. In the 1960s, the indication
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Figure 1. Facial nerve decompression via mastoid-epitympanum
approach in a patient with longitudinal temporal bone fracture and
complete facial paralysis. The facial nerve is decompressed from
the vertical segment to the geniculate ganglion and the ossicular
chain remains intact ( : fracture line; : geniculate ganglion;
:vertical segment of facial nerve)
↓
was yet again modified to include cases of facial paraly-
sis within 2 weeks of onset and with severe facial nerve
damage, and full course facial nerve decompression start-
ed. In the 1970s to 1980s, earliest time for surgery was
shortened to 10-15 days within onset, and decompres-
sion of the labyrinthine and internal auditory canal seg-
ments of facial nerve via the middle fossa approach was
developed. All these procedures were mainly for Bell's
palsy [15, 16]. With intraoperative facial nerve monitoring,
Fisch found that the site of blockage in Bell's palsy was
at the entrance of facial nerve canal near the end of the
internal auditory canal-the narrowest point of the canal
(diameter = 0.7 mm). He believed that edema of the facial
nerve in this area was the main cause of facial paralysis.
He also considered decompression via a supra-labyrin-
thine approach (e.g. the middle fossa approach) as an effec-
tive method in treating Bell's palsy. In the first 2-3
weeks of facial paralysis, 90% or greater of degeneration
on ENoG was recognized as indication for decompres-
sion surgery [17]. The results in a multi-center prospective
study by Gantz et al further confirmed Fisch's point, i.e.
facial nerve decompression within the first 2 weeks
when indicated yields significant recovery of nerve func-
tion and improvement of facial function and swelling of
the nerve at the entrance to the facial nerve canal is the
key cause of Bell's palsy [16]. WANG Zhengmin et al be-
lieve that 90-94% degeneration within the first 3 weeks
is an indication for emergency decompression. Even if
the course is longer than 3 weeks and degeneration on
ENoG is 95-100%, depression may result in improved
facial function in most cases [10].
In Bell' palsy, when degeneration is greater than 90%
within the first 2 weeks, decompression can improve
clinical prognosis and facial function.It is worth noting
that ENoG reflects the extent of distal nerve
degeneration only when wallerian degeneration starts
within the first 4-14 days. Decompression surgery within
the first 2 weeks following complete facial paralysis can
improve the overall facial recovery [15, 18].A multi-center
prospective clinical study on ENoG guided facial nerve
decompression showed that facial function achieved
House-Brackmann I or II grade in 7 months in all cases
when degeneration was less than 90% in the first 2
weeks, but only II or III grade if degeneration in the first
2 weeks was greater than 90% with no motor unit
potentials, although facial function was restored to near
normal after decompression of the nerve proximal to the
geniculate ganglion. For best possible treatment results,
decompression is recommended in patients with
complete facial paralysis within the first 2 weeks [16, 19]. If
hearing is normal, decompression of the labyrinthine and
geniculate segments via the middle fossa approach is
recommended, whereas translayrinthine approach can be
considered when there is no useful hearing [20]. However,
some reports indicate good results in cases where facial
paralysis has been present for 3-6 months or even longer.
In case of facial paralysis following head trauma, we
recommend exploration and decompression of the facial
nerve at the earliest time possible if there is immediate
complete facial paralysis and patient is stable. Fractured
bone debris and blood clot should be removed and nerve
sheath incised for decompression of the facial nerve and
prevention of secondary nerve damage from edema and
elevated pressure. For those with delayed or incomplete
facial paralysis, criteria for Bell's palsy may be applied.
Following initiation of steroid treatment, ENoG test can
be performed. If ENoG shows degeneration greater than
90% within 4-14 days, exploration and decompression
of the facial nerve should be considered [21]. Based on the
orientation of fracture lines in relation to the petrous
bone, temporal bone fracture can be classified as longitu-
dinal and transverse types. Longitudinal fracture can
cause ear drum perforation, ossicular chain damage, con-
ductive hearing loss, ear canal bleeding and facial nerve
damage at the horizontal and/or geniculate segments.
Decompression in such cases can be completed via mas-
toid-epitympanic approach (Figure 1). Transverse frac-
ture line is perpendicular to the petrous bone across the
otic cyst and result in inner ear damage, sensorineural
hearing loss, vertigo and damage to the facial nerve at
the labyrinthine segment. For these cases, middle fossa
or translabyrinthine (with severe sensorineural hearing
loss) or middle fossa-mastoid approach can be used for
local or full course decompression.
↓
↓ ↓
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Figure 2. Repair of facial nerve horizontal and pyramidal
segments with great auricular nerve graft ( :arrow heads)
Facial nerve repair
Facial nerve repair involves end-to-end anastomosis
and nerve grafting. When exploring and decompressing
the facial nerve, if the nerve is completely or nearly com-
pletely transected and the stumps can be located,
end-to-end anastomosis is the treatment of choice.
End-to-end anastomosis is frequently performed follow-
ing resection of tumors of the facial nerve or temporal
bone or in case of iatrogenic facial nerve injury, although
it can be used in some cases of temporal bone fracture
and other open injuries. In case of complete transection
with no loss of the nerve (often seen in accidental injury
during surgeries and open trauma), direct tensionless
end-to-end anastomosis is possible. In case of severe
facial nerve damage, if loss of nerve is less than 3 mm,
end-to-end anastomosis can be completed after nerve
translocation, i.e. mobilizing the nerve from the bony
canal after opening the canal from the geniculate ganglion
to the stylomastoid foramen, removing damaged nerve
section and stitching the nerve sheath (avoiding damag-
ing the perineurium) using 8-0 absorbable sutures [22].
If direct or translocation end-to-end anastomosis is not
possible (or if it creates excessive tension on the nerve),
nerve grafting will be needed. Because regenerated
nerve has to pass through two anastomotic junctions in
nerve grafting, treatment results are slightly inferior to
direct end-to-end anastomosis but still superior to fa-
cial-hypoglossal anastomosis [23]. In resecting facial
nerve tumors, due to the tight relation between the tumor
and nerve, it is often difficult to track and separate the
nerve and facial nerve can be compromised in the pro-
cess of removing the tumor. Nerve grafting is often
needed in such cases [12]. Facial nerve injury from mas-
toid surgeries is often severe with significant nerve loss
and requires nerve grafting (Figure 2). The great auricu-
lar or peroneal nerve can be used as the graft. The great
auricular nerve is nearby and easily available by extend-
ing auricular incisions, but may have variable sizes. As
long as 10 cm of graft may be available from the great
auricular nerve, usually plenty for facial nerve repair.
When longer graft is needed, the peroneal nerve may be
the choice, which has consistent sizes similar to that of
the facial nerve. As long as 20 cm or longer can be avail-
able, although a separate surgical field will be needed
and sensation in the leg will be compromised [24], some-
times resulting in hercules tendon rupture during vigor-
ous activities.
When facial nerve is accidentally damaged during
middle ear or mastoid surgeries, immediate treatment is
needed, including end-to-end anastomosis and nerve
grafting. If facial paralysis is identified after surgery,
treatment will be dictated by the timing and severity of
paralysis. Delayed facial paralysis often recovers on its
own. For immediately present facial paralysis, effects of
local anesthesia and tight dressing should be ruled out
first. If persistent paralysis, the surgical course must be
reviewed for possible intraoperative damage to the facial
nerve. If confident of intact facial nerve integrity, con-
tinuing observation is reasonable and the nerve may be
explored when ENoG indicates more than 90% degenera-
tion. However, if intraoperative facial nerve damage is
suspected or questionable through surgery course review,
revision and nerve exploration should be conducted as
soon as possible, with the patient's or guardian's informed
consent. Severe edema or granulation from prolonged
delay may increase difficulties in identifying the nerve.
The surgeon should be ready to perform anastomosis or
grafting procedures during revision [13, 25-27].
Facial-hypoglossal anastomosis
In facial nerve damage in which the proximal stump is
not available for anastomosis or grafting, alternative
nerves can be considered to restore neural supply to fa-
cial musculature, with the hypoglossal nerve being the
first choice. Facial-hypoglossal anastomosis is a type of
dynamic plastic or nerve transplantation procedure.It pro-
vides improved stationary facial symmetry and tone and
voluntary facial movement in some cases with rehabilita-
tion training. The hypoglossal nerve is usually selected
because it may be synergic with the facial nerve from
functional and developmental perspectives. At cortex lev-
el, areas representing facial and tongue motor functions
are closely located.Both end-to-end and end-to-side anas-
tomosis techniques are used in facial-hypoglossal anasto-
mosis. While end-to-end anastomosis provides more fa-
cial animation, it requires sacrifice of the entire hypo-
glossal nerve, leading to hemi-tongue atrophy and some-
times articulation difficulties.In contrast, end-to-side
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technique may provide better preservation of tongue
function.
Regardless of the etiology of facial nerve injury, as
long as the distal stump can be located with bilateral nor-
mal hypoglossal nerves and no facial muscle fibrosis,
facial-hypoglossal anastomosis can be performed to im-
prove facial function. For patients with complete facial
paralysis, facial-hypoglossal anastomosis should be com-
pleted within 1 year. When longer than 1 year, facial-hy-
poglossal anastomosis may still be considered if EMG
continues to show fibrillation potentials, although the
patient should be informed of the possible less than ideal
prognosis. For professional singers or speech givers
who cannot tolerate compromised tongue function, fa-
cial-accessary nerve anastomosis can be considered,
although shoulder asymmetry and facial synkinesis upon
lifting shoulder are possible complications. Our group
has used facial-hypoglossal anastomosis primarily in cas-
es of facial nerve tumor in the internal auditory canal
where the proximal stump cannot be located, facial
nerve injury during resection of large acoustic neuroma,
temporal bone tumors or petrous cholesteatoma compro-
mising the facial nerve where proximal stump cannot be
located, and facial nerve injury of other etiologies where
facial nerve end-to-end anastomosis or grafting repair
are not possible [11, 12]. Facial-hypoglossal anastomosis
can improve facial function to H-B III or IV and reduce
facial musculature atrophy, although frontal crease sym-
metry is often not restored.
For late stage facial paralysis, there are dynamic and
non-dynamic therapies.Dynamic therapies include the fa-
cial-hypoglossal/accessary anastomosis (as described
above), as well as nerve grafting and grafting with pedic-
ulated neuromuscular flap for restoration of facial anima-
tion.Cutaneous or fascia suspension techniques are
among non-dynamic therapies used to improve aesthetic
experiences. These are palliative therapies for cases in
which facial nerve repair is no longer possible.
References
[1] Melvin TA, Limb CJ. Overview of fcial paralysis: current con-
cepts. Facial Plast Surg. 2008; 24(2): 155-63.
[2] Benecke J.E.. Facial paralysis. Otolaryngol Clin N Am，2002，
35(2): 357-365.
[3] Han Wei-Ju，Han Dong-Yi .Peripheral Facial Paralysis. Chi-
nese Journal of Otology，2010；8（1）：110－116.
[4] Gilden DH. Bell’s palsy. N Engl J Med. 2004,351(13):
1323-1331.
[5] Han Wei-Ju. Progress in diagnosis and treatment of Bell’s pal-
sy. Chinese Journal of Clinicians，2009；(9):14-20.
[6] Sullivan FM, Swan IRC, Donnan PT, et al. Early treatment
with prednisolone or acyclovir in Bell’s palsy. N Engl J Med
2007, 357(16):1598-1607.
[7] Hato N, Yamada H, Kohno H, et al. Valacyclovir and predniso-
lone treatment for Bell’s palsy: a multicenter, randomized, place-
bo-controlled study. Otol Neurotol 2007, 28(3):408- 413.
[8] Myckatyn TM, Mackinnon SE. The surgical management of fa-
cial nerve injury. Clin Plast Surg 2003;30(2):307-18.
[9] Shindo M. Management of facial nerve paralysis. Otolaryngol
Clin North Am 1999;32(6):945-964.
[10] Chi Fang-Lu. Current state of and future for facial nerve re-
search. Chinese Journal of Otorhinolaryngology Head and Neck
Surgery，2006，41(1)：3－4.
[11] Han Dong-Yi, Yang Shi-Ming, Wu Wen-Ming, et al. Resec-
tion of acoustic neurinoma and preservation of function of the fa-
cial nerve. Chinese Journal of Otology, 2004,2(1): 1-3.
[12] Liu Liang-Fa，Yang Shi-Ming，Han Dong-Yi，et al. The diag-
nosis and treatment of primary tumors of facial nerve: a report of
14 cases. Chinese Journal of Otorhinolaryngology Head and Neck
Surgery，2002.37(5)：352-355.
[13] Han Wei-Ju，Zhang Xian-Fen，Yang Shi-Ming，et al. Surgical
management and prognosis of iatrogenic peripheral facial nerve in-
jury following middle ear surgery. Chinese Journal of Otorhinolar-
yngology Head and Neck Surgery，2011，46（12）: 998-1004.
[14] Han Wei-Ju. Facial nerve decompression via a mastoid-epi-
tympanum approach (with 32 min video).Chinese Journal of Clini-
cians(Electronic Edition)，2009；3(9).
[15] Danner C J. Facial nerve paralysis. Otolaryngol Clin N Am,
2008,41: 619-632.
[16] Gantz BJ, Rubinstein JT, Gidley P, et al. Surgical manage-
ment of Bell’s palsy. Laryngoscope 1999;109:1177-1188.
[17] Fisch U. Prognostic value of electrical tests in acute facial pa-
ralysis. Am J Otol, 1984, 5(6): 494-498.
[18] Marais J, Murray JA. Repair of the injured facial nerve. Clin
Otolaryngol Allied Sci 1995, 20(5):387-389.
[19] Jabor MA, Gianoli G. Management of Bell’s palsy. J La
State Med Soc 1996;148(2):279-283.
[20] Myckatyn TM, Mackinnon SE. The surgical management of
facial nerve injury. Clin Plast Surg 2003;30(2):307-18.
[21] Chang C, Cass S. Management of facial nerve injury due to
temporal bone trauma. Am J Otol, 1999, 20(1):96-114.
[22] Spector JG. Neural repair in facial paralysis: clinical and ex-
perimental studies. Eur Arch Otorhinolaryngol 1997;254(Suppl 1):
68-75.
[23] Gidley PW, Gantz BJ, Rubinstein JT. Facial nerve grafts:
from cerebellopontine angle and beyond. Am J Otol 1999,20(6):
781-8.
[24] Meyer RA. Nerve harvesting procedures. Atlas Oral Maxillo-
fac Surg Clin North Am 2001; 9(2):77-91.
[25] Han Wei-Ju. Prevention and management of facial nerve inju-
ry during middle ear and mastoid surgeries.Chinese Journal of Cli-
nicians(Electronic Edition)，2011;5(2):1-4.
[26] Han Wei-Ju. Resection of temporal bone cholesteatoma and
facial nerve decompression via a mastoidectomy approach.Chi-
nese Journal of Clinicians(Electronic Edition)，2011；5(2).
[27] Chi Fang-Lu，Wang-Jing，Yuan Ya-Sheng，et al. Landmark of
facial nerve in middle ear surgery.Chinese Journal of Otorhinolar-
yngology Head and Neck Surgery，2006，41(1)：5－8.
[28] Atlas MD, Lowinger DS. A new technique for hypoglos-
sal-facial nerve repair. Laryngoscope 1997;107(7):984-91.
（Rrceived September 17,2012）
81
